The interaction of pH and cyclic adenosine 3',5'-monophosphate on activation of motility in Triton X-100 extracted bull sperm.
The motility of demembranated bull sperm was found to be governed by the concentrations of cyclic adenosine 3', 5'-monophosphate (cAMP) and Ca2+ at low pH (6.6-7.1), and was less sensitive to these variables at higher pH (7.4-7.8). Although motility was generally found to increase with increasing pH in the range from 6.6 to 7.8, the addition of exogenous cAMP markedly and selectively improved the motility at the lower end of the range (pH 6.6-7.1). In the presence of 10 microM cAMP, low Ca2+ (8.0 X 10(-8) M), and a high concentration of Mg-adenosine 5'-triphosphate (ATP, 8 mM), demembranated sperm at pH 6.8 and 7.1 exhibited swimming similar to that of live ejaculated sperm. At a free Ca2+ concentration of 4.4 X 10(-5) M, the motility was rapidly inhibited at pH 6.8-7.1, whereas at pH 7.4-7.8, the activity was not greatly affected. Since calcium is known to antagonize the cAMP pathway by activating Ca2+-dependent phosphodiesterase and Ca2+-dependent phosphatase, this further supports the idea that cAMP-dependent activation is crucial for motility at low pH. Our results demonstrate that the flagellar axoneme can function normally at relatively acidic pH, and produce vigorous swimming at high levels of ATP. The ATP content of live sperm was measured and found to be high enough (approximately 8 mM) to support the vigorous motility seen at pH 6.6-7.1 in the models.(ABSTRACT TRUNCATED AT 250 WORDS)